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(54) AUTOMATIC MEASURING METHOD AND DEVICE OF MICRO-PARTICLE FORM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure efficient and light measuring by making 
manual operation only initial operation and controlling position movement and 
focusing of a sample stage by an external device. 

SOLUTION: In a measurement viewing field range of a measurement sample, a 
sample stage is manually moved to a measurement start point, focusing is 
performed manually, an X-axis from a transmission type electronic microscope 
TEM to a measurement start point, a Y-axis, and a Z-axis when a focus is 
adjusted or a detected value of a lens current value is stored as communication 
data in a control computer, and initial setting is performed. By incorporating 
automatic measurement software in which coordinate software of a sample 
stage is built in a CPU203, position movement of a measurement viewing field 
point of the sample stage is not automatically performed. By incorporating focus 
control software for controlling a focus according to an X-Y coordinate at a 
measurement viewing point set for a CPU203, focusing every measurement 
viewing field point is automatically performed. 
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(57) [£J0] 

[fl?ft^fS:] TEM1 OOtSiftX^- yCXYMS 

n-n x y &*&cflKfi-M8ifrAT 7 * - a x # 

«Wr«*l-»«»»«2 2, ±eXY£*;fttfZtfWX 
SMflSI^:9flt«li¥Sl 0 1. **x-^fcJ: 

0 fit #4x ^— v'o&esn&Rtf:? * - % 7s -e-fc-e- £ff & 
-jiiSiio4, ios&tnnns¥sio3« 



s — *j&tm 




H*HFB*©ttH] 

imxm i ] aaaa : ?«aa;©tt»;*7--5>©±fc 
«es ttfethafflttH+wa/htifrf tastca^ >x 

H&a^ w^^mmmT &m&? z> aaaa?na 

7 A £ nfc^«IW»«Ji K i -a TiEKttX 5? £HJf 
W-'S © X Y & £ Mff y D ^ ^ A tc J; 0 Stff L 

y ffi»&B k g iftetj \z x y^Si $ Wx -r— V s ©& 
BiHW*fT^5t*t, ±fB^aaa»ieiirt»xYffis 

*©Z £BX t±±E U >Xa*a *±E 7 * — * X^to 
"frRftMfcaicJlriTWWy P if 5 A fe; «fc r> Tgig LT. 

b It Z J&gffiBX tt JtE U >XB«a fc & S «k -5 S » 

Adicns bTaaaa^aa© 7 * — * x^-a-aw 
.ft. 

- s?©tHMa».&© x Yas £ St*** t— ©K5£ $ n 

fcfft 5£©&ifri|g t 7— VlfiX. \z&wrt 2> X Y 
a»©XYB*J&fc*^TJ*«> 
e>fttz7*—i3 X-&t>i3:W>fem £ & -5 Z J&SIX te_hf B U' 
>X«8t« £ ±Ef*a A© XYiit^S WJ» fcfeX Jin 
if ft tr ± o T&mM. \z £ & 7 * - * x •& frtir© Z j£& 

x\t±9e.u>xmffim*mn-?zm*m 1 E«©a/jv& 

[B*H 3 ] BB*9r3B©BBXi9¥&ft*A2;nB 
Xte 2 Ett0ft/htt?«tta)gnM-&l5&. 

a*6*B»* ; E=*--r.&fMS:sa*.fcsa 

££&{::, CCAAlBfllJ^SIR/Mi'FOJBaH^Satli: 

£ * nfcBf ©kw^. 5 1 — 5?© x Yaa&rWMfc© 

t tt 5 aw* t— © z jgg^x « y * - Ji x t ffl 
l/»S« ; f-U'>X©U>XmS6tttSt?^T. ±Eumx 



WW 1 0- 1 7 248 8 
t— ^©W-«a»A©XYffi«xtf-t©tH8«»^K:* 

suslt. ssifsfT.^— ^©feBSib&o^w&eKim 
•5 7 * - * x t> -a- * ^ -r & y d y 7 a \z j; o x & m 

£;btt£ g aft£MBt'«*&ffi*&B£B*.-& 

C, iEKiR^^- ^©XYaaRtfzaSXWLhEl" 
>X««tt©ttffl7 f -2'fttf±E*fffcJ:*«»5 f --* 

ft±En«*w*«iaflrr*a«¥at, ±En«« 
waB*safi*nfc«*7 ? -*fca-3v»Ta«sa* 

fttf a 5B»ss««wfir t & i £ * 

[a*W5] ww^ny^A**. ^aj^nfcii^xT- 
- 5^© w-«a»xs© xYmMtm.ftz.7— 5?©»jfe $ ti 

fcUfJE ©»»« i *> 6 tt»^ 5^- 5? *« Jfc fcfMbf * X Y 

K:*lrsT*«e>fc7*-*X-&*Dii-K3fe§ia:*:SZja6gX 

«±e u > x««t<« <t ±B&Mjft © x y m.m t. tfi e. rtif 
©za«xtt±Eu>x««a*atJitr*#a*aAfc 

6 ] ■*a#r&B©B*ftL9?£t;0SAftB* 

©?B***-3£u^;ncaiE"r*«a*a*.fca*3«4 
x»4 5 B«©a/h«[?aa© § an-aaa. 

to 0 0 1] 

a£*H®<t bTaa-rsaaaa^aaaK^ona 
a© aa saw -r « Baa«f aa J: * a/ha^©»a 

©ea«-«3&tt»t«6a»c«-ra. 

[0 0 0 2] 

[«*©tt«»L^aw58«a*uj:3£r*aB3 se*, 

ss-fr^dtfct-p Ttt/jNfifttts -a-fc «■ aa 
<£iasu, dwttaaKttfca^aftaastfT. -t© 
m^. aa. *ar*a^Fata*»fca*-r*a : f u 

T. T EM) tTEMfCj;D»6nfcBa*e»»aU 

T«/htfrF©»BHT©ttaaswj|E-r*Baa*faB 

Sfll«l/T«/httfo»llHf**»**IW»««3ft 

[0 0 0 3] COTEM-i<MWfSl*>7'f >Sfi 
©«■&, TEM10H ^J/LtfBI8©U'>X*iK©«lg 



A + ©*/he?J&>S»iI. *SLL&«^P«Bfcl*fc, tt 

5. ft*. te*£*l*:ilH§tA ' 4 6, 

CCDA/7l$IA5*C, UMX7—i?<DXYm.n 

ffl £ U >X©«i3ft*i £11115 LT 7 * — * 

■&*tf36t5 7*-*^««Sft«3 (H9#iR) £«*.T 
*0, dOTEMl OfcJ:0««lt««*ff3S:5Ctt. 

n»K»ACDtf'n«i»jftfc»n$-ii'. *ht. 7*-* 

7>fflB2&W:lZ<k-DT7*—t)X&t>1±$:?Ti&v. £©<fc 
•5 K L -OiLW&W)J8t.U 7 * — ti X •&*3-a-*ifT =b*lfc T E 

mioh n : ?mfr£>&±i>tzn?&. n?u>xiz& 

!✓>;*£«): oTlML KALT. &3MKCM-fllJSKtt* 

**frr3ifcD, ■««CCDA^9 1(=J:oT«ll$-r-5 
- t^T'#-5o tl/T. TEM1 Ofc«M**hfcHlfc»W 
«S2 0 (I39#HS) «. «AJfH9©^y-A*J« 

EllC^f J: 3 CRT 2 6, nbf-«2 7*«^$n 

Tffil*. •&=&©-?;£>£>«, zwmfo&wm*-! >7"u±.yV- 
2 1IJ. TEM10CCCDA/7lC^nT* 
0, CCD*^7l0Dtr^«ltgtJ;oT±iai!IIR*»H 
•fflSffl^-f >^Pt>;/it2 lfcA*i*ft. BMMWrffl 
/1 , >^Dt7it2lH ^©A7J®^e3&/h!|arP© 

^iJ>^-2 8TyU>h7^MfcD, 5*— *£K16 
TS. *bT, CRT26l;tt, Wmffiffim*'f>7'u 
"fcytf-2 1 SJST±f2H«***S*n. CRT26C1 
iBO«(»tt=itr-«2 7HJ:t3T7 p U>h7^ 

[0 0 0 4] L*>U ±8E©,k , 5&:t«£3l5©TEM-Bi«i 

t 1 - vilSI 2R&7* — * XiEffilUB 3 OK 

x^*3#»4» A©a*w*ii»fteJ:offJbn*'bo-e** 

©T, *3ebfclHI!l«»ffill^iE»fc»i!lL. Irvpfeiq 
* J* fc « . ft-Mtt?fllfc £ # < f -5 Z. 1 1fi&&-C 3b 



&ffi¥-\ 0- 1 7 24 8 8 
0. Cl©J;"5iMgf«*fTfc5fctt. ^ROttatflfffift 

[0 0 0 5] *fta»fcfcfc*H«jWTtfTft:5 

ffiattft». «-fiiiffl©2tt<t^*#T, z\<D2m<m\z 

*f LTJ^^H^ ©thai) Sff ft -5 <h H "5 ^Mifi&miFSJX. 
C^T', £ © 2 MfbMS £fT& 5 £ &fc 0 , A 

:&H*©9i« a& mzi&vT 2 fitft^a i^n&nsrr 
asjicto. mmmz^-mmtmz-ztfmtT*. seo 

T. C©<fc'5fttf-SiIffllii|sf*©S!t/jN*i ; ?^Stt^;aB 

^■•*BlOi&^«fc, A*BHfc©9ISS*ft;fc.kr> 

Tig^5fif3>1^77; h©*/hKJ&Dfc2teft;WS;P 
©s8& £ ^ft Tfrtofc: W-*l«& 6 JSC * fc . 

d©ffi{c, ««B : f©tpaij*b j ?'-r<-r-5fcae)©->x- 

■5dit>*-5o SfoT. ^JA«as«lcS![/jNSif^©«£^ 
fiST ff-fl) * ff a 5 »£• tt . Bi^^W ^ n -fe x * t te&> 

[0 0 0 6] **W»4±|BJ«»fc«**:*jnfc%>©7?. 
•^^©JBJBH^fttHffl-r-SIROiBw^iMi^ftn 

««S:fS]±^i±-5©*fte.-r. Sf88©^fc;RCflg#fl; 
5:0^ C £:4t-?#ft|ft/Mft?»li©gntMISB«a{K 

-T-5 £ £ * IMttS fcOTSS. 
[0 0 0 7] 

[««*«»-r*fc«>©^R] ±IBg«J*^ 

fi£-r«.fc*, (i) aaa!«^««it©tt»^T—y© 
itiRBanfcw-aifflttw+ca/jNia^task©^^ 

A*H«s6» 5»'hSf©fIIf ^Sfft* •SSiMiemT 
■«Mt-IiHfc)!W8jl*>5-f >W-*^Fttfc*^T, ^ 

d^7as n&n wnnsB tc «t t> r±taK^x ^- y 

e8fJg©«R©»W«»j*©te«fc»»;£ 

K«^?-y±©«-ffl«K»ic*w*w-«a»ieH©x 
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TttawoausfrsT, ±.mu®7>7—i?&m.&i£n 
tc x Y&m&w \z i wi mz x y&» s tta^i^ ^- v 
o&muwz'KUvtmz. ±.f£$tmm&mm\*i<DXY 
mffi&Liz&^TumxT-itcDzmmxtey *-t> x£ 
^-e-fcffl si? u >x© v >xmmm<Dy * — 1> 

t>i+IS^ffl . ±GttM8Vjfi 3 7 * - # X 
-&fe-»© Z a*Xtt±E U >X*«S5fia^JLIH7 #X 

« » b Z tt_hB 1^ > C 356 * ± 5 C 

arte, (2) K»;*?-5>©±fc*B;£n;fcttHflatt» 

*«?U>X©l/->X«8fE«KS:5l,»T, ±IBSa*Jf7.T- 

- $?©«■*«»£© x Y«*atf w- 

±EBtt*X ^— S?© X YJ&SRtf Z JffiSX W±SB U' >X 

E^awwwftBtaflrrsaa^Rt. ±e*i>»iwii» 

»*«t«iw-r*Bi»i^ai:t**.fcjit*»*frft 
«'htm*»©e»iHi*8Bftfi#-r*. cn-e, at 

[0 0 0 8] *^hj«, 3»S!tt?Htttt-H* 

B©st»x 7— ~?<DQLm&nzt.zt7 * - a x ^ t>i* 
a. EP^3u$^£ttfci^&B©i5mx^-v©xY 

*x^to-& tffl n*®? 1/ >X© U >X««£ttlcS^n 
T. ±Etmx^-^©ffl-ai«»j«©XYffi«&t«-© 



^ffi^-Si:*!:, ±EttttXT— 5>©XYB*;fttfZJE 
«XfiU:El'>X«*tt©lftUJ^-:*Stf±E*«K:«fc 

aft*?*-* & ±Eftffitt*P£B£aflrr«a«¥§k 
±En»«»ssa3&»6a«anfc«iit7 f -^K:*tJ 

fcaaavnuttik - mimrst^ > 5 -r >^b £® 
««©k»x t— * ^ «e>«Be b fcti-aaa- aoa t» 

©ff-srai?^ k * * «/httf-©»» ^©fHH £ i n 

W \zmt&-?£ i) «t -5 \z bfc t> ©-ea& -a „ 

[0 0 0 9] f LT. £©«k5friHffll£*E?-*S«8l:/ 
©XY*«£tt»Xy-5?©KJE*tt}fcBfS©fMtt«£ 

j^6tt»^7 t -^39«ifcfc»ft-r*xY««*««"r*t 

a»©XYffi«ASCK*^T*«>fc7*-*X6to 

■&fB£ffi t & 5 Z MXH±E 1/ >X«Sitffi «h ±m&Wi 

&<nxYmm£frzftmmx\mmmz&^T&m&\z 
*5 tt* ^ fj x-&*5-&© z ffisx«±ta u >xmmm 
&mn?z7°ny7&&9\.mmmw\zm.?>.&ts£< ± 

[ooio] z\z\x\ ?i\zmmmffimw<Dwmmm^® 

K » fc *5 * eWftOft/hS^©^ BcRt/t»««^«» 

^T-Jfe5fc*{C, t¥3fe«^«5t2fit^gl/^JU© 
PS*^Stb/t«^T'3boTt>, ffi^tttia#©BJ-5 
£ ^ f- 8HS S nt , A* y 9 V =i u > H © W -5 

$ ic»bTiirfc-j6© u-^^T-«-sii*f^i?© 2 

»-DTt>Ha«iaic*w-a±Ew*3&*^Bt»:o. 

t. ±E-a©»ffsi»<tr*ct«»T*. «R«a 
fct>*:oTW-*r*i»©w-«aft**i6i±***c:t3&«T 

[0011] *%m<r>&L/YJ6L=f-m&<D&W\ 
/jN« : F©»i8H^©«-a3& f eftfl&K**t*6©"e, «■ 



(5) 



ftfflW- 10-172488 



*Cf Jfe XcfHMffl tt» 0 V » T**« W fc ft * 

«i^ji/£is&T-3i&ga<&^©T. ±fE©«fc5&if-i»j 

[0 0 12] 

#IIT, JElcWHIIKlttWr*. HI tt. *»9!©«/h 

«J*HT?**. ^©SMltl-HJ&fltM:. TEMlOilft 
B*ftWr£B2 0fc*»66:*TEM-H««WfSfi«*> 

>SmT&9. C^t. TEM10H *£#©=£>© 

SM, Hftabifc*?*****, 4fc*cL,T#<=>ft-5iIi£i£ 

m^fc ccD*^5ifcisi*-r*t)OTf»*. 

#fgBJ!©*§-g\ TEMlOlt 0 8 K;K-r±BB#fifcC|E 
j£Sftat>©Tttfc<. «»)^«l/>XMtlTli« 
&M©a^©«/5fc©fc©&tefl!T* S3tffi 
&CCD#*5 l©ffitttt«»t>IH£3ft«t>©Tttfc 

[0 0 13] Cit, *»Wfc*»f»TM-»Stl*«/h» 

#TH«-r*Zl£a*T?#, Sfc. iBBW.fcSJMMIttt© 

[0 0 14] ±SBT EM 1 0 (HIM) tt. tt*©S 
■ &R«ltC. tttt*^-5?©XYMEfl»ft*fr&3K» 

*7—~J&W]%iW 2 Rt^7 *-*x*to*^-f -v;MP© 

7^-*Xlgg5»e3 tit). -e©K^X^— S?*<X& 
«toTt>&SM>ftE&fc©T&-pT, TEM 1 0 (Cfttt* 



ft^tt^^y^BWtfllSgffif*©— 3ErXttW***bT 
«Si£ffiK-p^Tt>. ±15:7*— *XHgiS@3 t<tO-# 

fc. ccD*^7in &*i*nK.w>hm. : !rwm*m& 

[0 0 15] JtlHTEMl Ott, &1 0~1 0 0 75 ffifg 
£©«**# UTfcO. CCD*^7ll:,fc^TII;ffi 
*UfcB**»* fflU «/h«[T©»|||| 

<K«f©Sl!)tfffl!lfCtt. TEM1 OtCCDA^? 1 <h© 

«*-&*)-a-T# s ft* s mmmmvrmm 2 0 © c r t 2 
n©«*ieHfc*v»T«-«Tr***/Mt^©* 

tStt. S^g(:LT»5 0tira~3nmtft:l.„ 
[0 0 16] *fgiE©if&B&fiWfSfi2 Ott. H 1 \Z 

Ka.-* 2 2 #*SB9i©*«1WflS«i UT*«3ftT 

Cl©*iJWn>tfa.-^2 2fC»CRT2 3, ^'J 

>*-2 4W%mm. : r<<s\i7 2 sftt&tesftTus. 

«)tfl*tCCD*/5 1t»a!S*lW6t*l:. C 

RT2 6&tf3bf-«2 7H>mm2nfch<D-Z$>lO. C 
CD* ^7 1 «kOA*$ftfcHlfeA^©»/hta:?©Jg|fi 
B^©»Wfti2>S^:— ^©lll^MS^n-trX. Bp-fegfft 
fr*«/J^SC^©*BH?*«WU, fc&ftfcfHMy- 

^s^fLTfef, aHRwr©*^*-****?-*-* 

ft«H#Ma$re»T'*ff-rSfc©T^-5o &*3, tt-sw 
7-^m\t, MWZi>}±^— 9 2 2<D-7V>&—2 4 1' 
.fcO^'J >h7tf JlOBffeifiSy 
n-fe^tt. M-ffiAtmt>©A/h&?© 
< T-B« + K E^fctt? £ /h S fctt^a* 

2«Ms*a«liSftT. »»W-«*«^T'r*J;5KfPJ«S 
ftTt>«dt**a*b^. «TIC2ffl{b^S©yD-feX 

[0 0 17] W*>. H2©Bj& (a) tt, 2 MfcMH £ 

1 /hSXcfe^? 1 2tt£RfefC 

^tsfli'&^tt, looLfi/il (2ffi{fc4taffiu^;i/) t? 

fctt. (b) fcSf.t^tc:, /h^&St^Fl 2&211 
•fb$ft^c^©-e. S-aj^ftXcti. -€-jit. ±!5ia^S 
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fc-frfc 2 (b) t, /jN^Ztfe^l 2i&m<Dfztb<D 

e>2mitm (b) i2IM (c) i:Sr^f^>^tC 
<t0. i l i/jN^ft&^i 2i©M 

TjCSjEfr 2 fitted (d) At#e,ns«t3CX*bfc. 

1 2WW*T-#^±^^©«^cffi<D7-f;l/^^*HtT# 
Itwm (b) £IIiIHte (a) 
-?1 2KilLfc (ASf 1 ltetiiJS£:«K&5) 
<IT2«trtrr£. ^tefc^l 1 ©J^iS^i 

[0 0 18] ±.%d.M'mny\Zx.-5'2 2 
«. TEM 1 0 <Dm.m7.7- i?(D®.Wt$mm}-7*—t> 

* 2 2 Kith ±I3TEM 1 0 ©!#|8f7.^-> 5 (Z>X YJ& 

(zre&o, c:©©jp3>e3.-^2 2tt, 1 Ktk-TJ; 

■5tC. TEM1 0<DUM77— WtiLWBaS?* — t>7 

fp oiti^cis^x 7— zs&msim 2 msy * -t> 7 mw^m 

amx ^— x ym^ir z Miixtt w >xnwtmo 
•^-^*SiJffli3>tfzL- ; 5' 2 2 tjifrraiifi^iSi, 

ffiiJS3>tfj.-^2 2*^jl«$nfcjaSC5 J -iS'fcS^ 
WTEM1 0<DUm77 : --i;&mRtfy*-*7.&t) 

•5. 

[0 0 19] Z.<D£.5tS.MW^>\f.x. — 2 2 2\Z&Z>m 

i5iBj-rs 0 ep*,. bi3ic*ut, mfkwsr mm. 2 0 <dpi 
w^>\dz.-?2 2\t, mm*m&2 0 lji^r-^fls 

#gB2 0 2*fx.fcCPU2 0 3 tVT^2tlT&K) . 

t em 1 Ota. sffftwasi 0 1 %.zf&mmmffl& 1 

0 1 i^-^XW^&tfWilsUT 1 -- yoXYHHKI 
&&£«ira£^;*ttfclttt«lflfffil 0 2 
f>n>ho-7l03 (HflESB) iWtRSftT^ 

•So -?-LT. CtD^-f >n>ha — 5 1 0 3©ii{s$W 
gil01iCPU2 0 3 (Dmmfflfflffi 20 1tH 7 * 

flBfcS«2ftTl»*i:#fc. ttttfflfltfl 0 2£t£, IS 
SflB»S«l 0 4, 7*- *X^t)*B»S« 

1 0 5Sl/CCD*/5 1 !j<gi^ht*t), CCCC 

•y-2 1 Ir^^nTfet). ^ODi^SiCiot, ± 

w^it^\z. vm7j— zJ&mgim&^>\d3.— $m 



7 * - A X i®gpgE« £ n > t! i - ? fMffli nj«6& © £ f 

[0 0 2 0] BP*,, ^-f>n>hD-7 1 0 3CDS{g{fiiJ 
SISP 1 0 1 U, W&Mtir 20OCPU203 ©Jt<fr 
&jlfittff92 0 l*»Sa«U Zin^ltfflHnffil 0 
2lce^L. M#t)flii0 2ii, -toDHTfrlcJ:?), 

»xf-?BiiSiio4. 7*-f]7&t>itmW)mm 

1 0 55U!CCDA^7l WftiJffllSrfT^5t.05-r$.-5. 

t St-^-§(D^r-yIigi 1 0 4 

**Att»ftt»Oir»D. flMHMfHffl 0 2©»#K:Ji 

fcs-»jffi»^toxYffie*«iai-ra. ^tbsnfexYj^ 
ai«it(Md«ffii o 2(ce^$nT^-f >n>hu-7 

l 0 lcD£!f£r«*;P±K^$n-5 <fc#k:. jffifif&JppgB 

i o *fcx*£ftTBiM?ws«2 o©a 

{f$!iw^2 o i Kieasns. ^lt, ^o^m^-^ 
ica-cJviTCPU2 o 3««*K#»-«-*«-aa»^[©x 

AMfiflsi o i \zmmznz>. 

[0 0 2 1] Sfc. 3>lf3.-^ftH|?rj|B&7*— AX 
mWmm<DiM&. TEMl 0W7*-*7^t)ftCttI 

3 y?77— i?<D Z J^«X«7 A X-&t)*tC?M ^ 

^#0JfflSPl 0 2©Jtfrtc^D±IBZffi^X« 

*t)\,\ZK)\,7^- 9^0)7 t-Ax^bt«f l 0 

D-?i o 3o>seHnffii o ifc«ko*ffl*n*:z* 

^X«l/>XmSitffl«^m7 ; -5'^CPU2 0 3fc3l« 
^tl-5t*tC, CPU2 0 3*^tfi-r— ^{cSo'ViTM 

b-&l:?iJffl^n5t ; fl/>XH TEM100Dk>X« 
fi£-^«^:£itK«fcBg&S i b<OT*9. fisj^.«CRT2 
6±COS*^^3 7J~5 0^|gCD«-&, CCD*/7 
1 ©fgsjSj!)* lOM^tf, T E M 1 0 3 =F~ 5 

73fg<t^-57ii. lOi^CTEMlOCffiWSf-S 

\zMWt z> z. £ fc j: -a t. ttftan-fl!lttSjA<z> 7^-—ti 

[0 0 2 2] ±fB<0«t'5lCTEM 1 0 <D31{f ffifflgl? 1 0 
1 &B{fc««fSB2 Ooafllftmff 2 0 1 iSTEMl 
0 roK^X5 L -> ? 0^fi:MS:^U>X*fl8itfflA^iii«!/5? 



(7) 



#0d¥l 0- 1 7 2 4 8 8 



mmw2 oocpu2 o 3izmm-e%2>&-?\zmm-t% 
t&iz. CPU203 \z&.#7>7—is<Dmmmwv y b 

fc, CPU 2 0 3t»«Ufcfhaa»j«fC*W*XYffi 

[0 0 2 3] ±&GfflXT—V<Dmigtfflmvy hOi7 

s?o«-aa»^oxY***«iitbT, k»x 

ttjftRtftH»»*7jfiC©XY«K. XJS«*l*lXtfY*« 

^rfi] t: * tt 7— 3? QfMHiH £ cut * -b-t . fta 
*«-»3&*«FT"r«i. 4ftiu*nfc*oM-««»jftoxY 

T. T EM 1 0 OaftMfW 1 0 1 &HiTfttt(Hflffi 1 

0 2 twa*-**©*^* ;:£:**■?*, eiwf&^rtca 
tJV»T«M*:lWfP» 1 0 2«, Kf»X?~- 0 

[0024] ±my*—tixMmvyby*7 
atfMKrr -5 w-«a»jRic*H- « 7 * x-^fr-a-© z 

tf«Xtt±IBU>X«flE*Silt*bT. 

Wfctt. «At*a«c©«*WftXYjS*^t:*v»T^» 

— *X^t>1i-*fTt^ ^©^©zj&gSXte 

u>x««**3>tra-^fcBB*s-a-*. ^lt, ^ 

«co«-a*jftoXYas*i±Eoft*Wa:j«09XY]6« 

^*>#©ft:«>o z mmx\t±m u >x«8Mt&**s * 

T, ^©^^-^Jt^-^LT. TEM10© 
iBttftdfftf 1 0 1 ££Ttt#fil«fffi 1 0 2 fCttS^-T-S 
©£#tf3£ iOfg^KSt^T&flcf&raSB 
10 211 7*-#X-&:bi±gg»j§£Bl 0 5SISIt 

So 

[0 0 2 5] II:, ±a?L/t<t^lC. H 

-t-y-y-2 i) tt\tsznz>mm.<Dmz>-&%:~ jeu^i/c 



j^dtKck-pT. -H®c:t(C2ffi{b^SW^;i/^fi 
CCD*^5 l*»6iS«SaS^a2 l^lHIiSr^Oj*^ 

jeat, B-a^jRoa/MH^n 2 iMtf&sfcfTuw-affl 

©2 4g-fL;*g[£f#T> £©2ffifc&fc#LTJ£#ia ; Pff:iB!l 
£a*TS*. ^©^^^©fg^iaM©"^;*!^^ 

2 3 4 9 4 2 ^iMifcEKSttT* 0 , ffl *.tfa«flWr 

g«2 0©Hffi#WJ8;*'r>:7 r n-by-9-2 1 

xqiniftowflkjA fc— arr* * 3 (caftans £ 

?%y°n#7&zm&&tsJsmm&mtf%z.L&'e% 

fc, ±ny°uy?L>*Mm-=i>\z3.—!?\z®.?hiKtsz.}z 

[0 0 2 6] eiO^a^ft/htt^CDglbff-aSitBOglb 

1a 4 aft/jNtt^cDgnff-asBognti-aiA^tc^tt-s 

05 ttftafflfim®tfattmKHrt®glbtl-aK:« 

a*jRu m6 ttfft/M£?®gMti-a 

t^fctmx 5^— i?©eB^»aa« 7 * - a x -g-^-a- * n 
em- mw&fi&mz j; 0 se*© tem- itMSS 

[0 0 2 7] S-T, H4fc*-rJ:"5K, Kfi^f-?* 

«AtfH5K:7ft-rW-aBttjft (Ps) 

^. TEMi0W-aH*ftj*6OX*«. YffiS, 7* — 
*X*»^ofc«rOZft«XttU'>X«a« (*^mwg 

ffi) ©tttii«*a«x— ^tbTafla>troL— ^fciaa 
fix, ttftxr— 5>*w-a«tm©m-a« 
men 5 K*t»rffi©f«Eflsia:x y*«js. 5 
fc^-rtha^Tj^ (Pe) 7^^»jT^«js-a-T. 

T*y*—tlZ.'e>t)-&$:fi\,\ itBtHHtcDafl^-^S: 
tt»n>tfa.-^K:B1»S-&T«I«IIJlJES»T-r«. d 

T. 06(C^-r7P-5 1 ^-hCi5^-5TEM±T-7* 

0. Bfl^f- s?&m-aa*&A!i cps) 6^e>?-«6^ 



(8) 



0-172488 



(pd 8, Efc««*7j& (Pe) 7^t&mmzm 
&<o»nm»jsnz.»witsit, &mmmm&iz£n,->x±m 

* fr-=> ^Jftt^iRS l> fcM» 3 > tf a. - ^ o? 
/-T>yDt7-!)-(t A7JBiffi©>PSEIW»fcfT-3fc« 

*u &»«»T©8a5*— ^jwwwsns. fit, it 

[0 0 2 8] JlOJ:5ft:*/h«[^»18oift«-«Si«fc 
©ttft^T— S^fl!)XYas«HWfl|i:7*— *^W»*tfJ&: 

\Z i o T K£ L Irffl'JffiK^^ ©?» <h 7 * - * X -&t> 
tt*B»TfT& "511 *«9!©«/.Mft 

ir«raiW*!^»*fc»*8^©tms;R^:^^fc 

ft^O^S^V^m&Stl^T^oTt), d©» 

flE«»*«te«k^ t 2 ttfls u^ovmm^nmmiz^mx 

fx & "5 < & 0 . BB&a&SJi^ t> S WrfW * d 4: 

*.«*£*©:*-> 5 -r>&B-mi b 8 mrno^mmmx 
i o o«»jwacD««n?»ofc©fc»u, i h snm<D 

«. fct, fr««»jft©fM&£7*-*:*fcto#a:IB 
©T. trM©*;bfc&JRAfU£©flm&J:«trH©iftllt 

[0029] *%hj«, ±e«t/jNtt : reiB© a 

ffiRWKBteJ; 0 > *W*tW©»»Wr*fT&'3 *>©T? 

©«*#ttfc«H*ft*fc©-rttfc<. MTEMTI 
g? ^ nT-€-©H««p«fd«fT *>nx n •& *> © *»jlC»*f 

fflR©«»ffi«K:*lriTtr»£ft*&fij&«ao. ^©J: 
■5 a»fp * ^jRMt D £ bff & 3 &mifi3b M A jfe*#J 

1 L T JMfc W C »£ -> U * * - # > ^ 5 y * 

[0 0 3 0] £©J;3tt«>h«^©»IBH : P£l> 
Ttt, TEMCJ:!31l6ft5M[SjMrt4iilcJ:t5 

Tt#e>n-5HT-c*n«. ^cwigsft* <£>©-?«& 

<, «*«7^'jy-h¥^a«®« (Average 
Projected Area of Aggreg 



ate) <«~F. A PA) . Sfffc. IR/MWOgSlHW 

#-©*t**8*. a/he^jpttoiHiacflE^ntw-r 

*g*i&. SM^^©«*fi£*I©itT&37X^:!7 h 
it. Jig. Rffi^S. «/>tt?»tt©AS©flE£v>SiS 
T«H*«S*if*;i£a«TSa. ft*. JiEBMMWr 
S^f3«fcn«, H«ft±T?«& 0 * o T V» * H »©«/htt 

[0 0 3 1] fcis. *£Q©fft/h&?»fiB©g|!iffrai£ 

ffist/SHtt, ±iB«ij«tei»jea*i«'b©Ttt«t<, * 
«w©KetatKbttv»(eHT?a*«jcuT*LXA)St 
^. 

[oo3 2] jkic. ■&Mmms\£&m\z£.r) . *&wz 
&<om{$tMzmwTz. 

[0033] ^%m<Dmmmx'\t, ±mvtz£5\zTE 
M ©K»x -f— 5> ©ffiireiu&tf ^ * - * x ^to-e-j&ta 
> tf a - ^ -e * % mm *m tz t e m - mmmm& 

[0 0 3 4] =Wfc#JK«, TEM*#il/T§¥^f 

LT±iE©«fc -5 tea >bfa.— ^«^$tlTti-&n 

n>fc!a.-^$!lffliatiTV^ i b©iL, HtH^^e- 
^-«teSr{tA, TEMiiCMSyt-J'-^nll 
SiliSCCD*/7*iIlTv K»Xr-^©ffiB 

a - ^ 6 (H W T * -5 «k 5 ^ -f > ^ - 7 x -f X £ # IS L 
fc. H««Wf«lltLT. */MMP©»«H^© 

*©V 7 h^x7«qft*ii*n, —3© 

nftftia -t x *t y n tr ^ a a txfcBi«i<»#f m * -i y 
mmvrm*-! y-fa-ty-o-iz, w.zmq&zlw&.vwz. 

^*Hflnaa. *©w-«aHj«tt«^©»». ®m\stc 
»«»©«■«*« s»Tff*. s i nn-n y7h9i7tL 

[0 0 3 5] 35t*. h7i7 
tt. JfijSt»jiSi4:©a*^to#Ht2 OA. WS"Jffi»i5c« 
9 9 9 9ffiU*TK^BlfiES: ! t)©TJbS. d©j;5^:lt 
S'I^^©IS^ Sfir^c -5 — C«J* 0 7 ©^E! Srffl HTBl 

wr*. 07H *.»©«fjfeffifc9La*nfc«-«ffltt 

fct>©T?»*. fr«ffltt»3 0a««B£ft*:TE 

Mfflyjy h*3 l±©^y>3Lj6^ffiatC3 0©^--y 



(9) 



&ffl¥- 1 0- 1 7 2 4 8 8 



r>^3 2, 3 3. 3 ftlfn©*-^ 
>y©+T*tt:t©«!ggc©iS:5££fT&3. m*-lim7<D 
3 2T'3&. t-^>^/3 3T4 
,6, t-^r>^3 4T9^©tf-»a<Ti*, 6jA 
©JH-«j&«T**. 
[0 0 3 6] ±ETEM-H<MWf*«5i->5-r>l6« 

[0 0 3 7] W-W-Tfttt/htt^tLT. ASTMlft© 
B-2 (APA : 1 0 6 6 7 nm ! ) K*SST&H A F 

#V y K^ItLTffl^TASTMS^D 3 8 4 9 

- 8 9 cwifetsnj; o , ftmmuwzfflMvtz. 
[0038] ziow-afflttWfcosetTom-siftfrsia! 

amr* (cv%) zxtbtc. mut^Sftuz^t. 

<«■«*»> W-*a»j« : TEMffl^g y HO 1*— :/ 
n>^£g#?U 3 6/im©KIBI*4MmertKW« 



ffig*f«te± 0. 0 5 jimfcttJtbfc. 
J^liS^:¥^S^ffia (APA) 



: 90, OOOfg 
fhSJISH : 1 9 0-1 2 0, 0 0 0 n m 2 

[0039] x.\z, itmwiiis~c> mkmm^mmm<o 

*-^>y5>y^cOAPASr*«)fe„ !K***lCflfgH 

[0 0 4 0] 
[«1] 





X 


a 


CV (%) 


i Hffiffly^^fH 




11. 10 0 nra' 


19 5 nm 2 


1. 8 


2. 543* 




1 1, 8 0 0 nm 2 


1, 0 0 5 nm 1 


8. 5 


1 5# 



[0 0 4 1] fg 1 ©*S*fc«kntf. *X9J©SIMH-«K 
■(2. ffi*©:^^ >»«K:JtlftLT. tl-UBttftS/h 
£<, *fc 1 H©th«l*W##*fcffl«£ftSi:fc]WB 

[0 0 4 2] 

[»«©«&*] ♦sewwtt/j^K^iBoaww-ai^rttife 
«/Mm&« ©w-wsfrtt 5 fc s /t o . ^MSfmtiE* 

<D*>?^ >S«KJtttUT*D»lWf ©***/MSff A 
tfJ:l»©T, A*fi9R«*«/hS<«tD. ff-fll4K©fftK)P 

**©W-«a»jiS»c*WS«/hti^©»«*«- 

»r*lRKW-a©»JWbRrWiWb*H«;:i*«Tr* 
*. 

[0 0 4 3] SoT, *^BJ«, fR/jN8tf©&tttt4tfft 
*ffig-r-5©fC»®T'*0, tt£»ttttttlt©tf9#*S 
»fc«/ht»©»»H?Sf|-«|-ra«fcfc. #*?fc#JB 

[n®©fg»&taiB] 

[B 1 ] *»9i©«/h8^®»©a»ttMg«©**0« 
SraWT4TEM£H«aWfS«i©*>7-f >->*7- 

[0 2] ±E*lJ*«©2«Yb«ia7 r D-t^©8tn*RW 



f -5 ©H«!©«ffl£0T'<& £ . 

[0 3] ±B*rt«fc*tt*M»^R*KH-r*TEM 
iiBIMfWSBtCS'^T-ABJSjtHT?**. 

[0 4] ±E«j««K*Wa7*-*X-&t)*©tt«iK 

[0 5] ±^jftfflfc;&»?«TEM©f|-&Ugtttt©*U7 

^i>»©— «**-tihwb-c* 
[0 6] ^ewdSBic^ttsft/j^^ognM-ntif^© 

[0 7 ] ±Ettj£H££l?«ttKa»©ftnftff A©IK 

)e«*Rwr*ii*B-c**. 

[08] «£*©TEM©— «sj*ttt^-r-5TEM©IKBJ0 
[09] ^*©TEM-Si#»*fgB^iK^-r-5TEM 

<fcB«uwr*«£©3->7-f a#ij*bt**. 

1 CCDA^7 

2 u.mx^-is&mmw 

5 H-B«»ttH 
8 ttMtt9fj& 

1 o aasi«?njMi 

2 o BfiMWrsB 



!&ffl¥-l 0- 1 7 2 4 8 8 



2 1 BflMWrffl^-f >ya-tyU- (HflMaa^R) 

22 mm^>^^-^ wmmmmm) 
i o i 9flriMf9tf mm^m) 

1 0 2 &#:ffHJi»g|$ (Htt^gt) 



103 ^-Y>n>hD-5 (Sig^g:) 
1 0 4 K»;*T--5>M»tt« 

105 xx'&ibitmmmm 
a mmmuw 



ii] 



10 



CCD * > 7 



24s 



25 

















,22 



20 



CRT 



CRT 

"T 

3 f-| 



-23 
-26 

-27 



[1212] 



[05] 




(11) 

[0 3] 



0-172488 




1#S1¥1 0- 1 7 2 4 8 8 



[04] 

< Wft > 



TEM_tT 



Ps (x,y,z) £g#HX5 
x : ^PsCOX^g 
y : j£Ps<DYffifi| 
z : ^Ps©ZffiSXtt*^*J! 



< »T > 



17] 



TEM_bT 

tf-aa^T^Pe 






< -7 1 







TEM«kf5iI{§ 




Pe (x,y,z:) 


x : j&PeOXffig 


y :^Pe<OY^| 


r 







80-. 
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m 
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34-^ 





















< W* > 



TEM±r 7 * - * *«JS8g:5£ 



"WOT 



lis 



< > 













1 2fli<t:B 










0- 1 7 2 4 8 8 



[0 8] 




[0 9] 



10 



7*— *X 

wmmw 



CCD # * 5 



21 



/—I 



f- 



28 



20 
■A 



CRT 



26 

4- 



a tr-i 



27 



